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Background: Limited data are available on the management of esophageal perforations in elderly pa-
tients. The aim of this study is to analyze the characteristics and treatments of esophageal perforations in
elderly patients.
Methods: Data on patients with esophageal perforations and older than 65 years of age were retro-
spectively reviewed from January 2001 to November 2012. Surgery-related and caustic-induced perfo-
rations were excluded in this study. Disease-related parameters, such as sex, bacteriology, locations, time
to treatment, treatment types, and outcomes, were analyzed. A newmethod, cervical esophageal ligation
and T-tube diversion following repair of esophageal perforations, was introduced.
Results: A total of 61 patients, 24 females and 37 males, were eligible for this study. Heterogeneous
presentations were noted following diagnosis of esophageal perforations. Esophagoscopy was the most
frequently used method for diagnosis of esophageal perforations. Different sites of perforations would
induce heterogeneous complications, among which thoracic perforations were most lethal. In this study,
disease-related mortality rate was 13.1% (8 patients). Thoracic and abdominal perforations (p < 0.001)
and delayed treatments > 48 hours (p ¼ 0.002) were two signiﬁcant factors responsible for mortality of
patients esophageal perforations. The suggested new diversion method can be used as a salvage treat-
ment option for complicated perforations.
Conclusion: Early diagnosis and prompt treatments are the important determinants to reduce mortalities
of elderly patients with esophageal perforations. Cervical esophageal ligation combined with T-tube
diversion can be considered as a salvage method for complicated perforations.
Copyright © 2015, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Esophageal perforations are potentially life-threatening events,
which are difﬁcult to diagnose early, and therefore, adequate
treatments are often not provided on time1,2. Despite decades of
development in the ﬁeld of medicine, esophageal perforations
continue to be a great challenge for most thoracic surgeons and
gastroenterologists3,4. The overall mortality rates for esophageal
perforations are still high (range, 10e60%)2,3,5e10. There that they have no conﬂicts
rtment of Thoracic Surgery,
ung-Shan North Road, Taipei
tric Emergency & Critical Care Meheterogeneous presentations of esophageal perforations frequently
lead to delayed diagnosis and treatments, which subsequently
become a catastrophic disaster to patients5,10. Related data on
esophageal perforations in elderly patients alone have never been
reported so far. Thus, many determinant decisions taken during the
courses of esophageal perforations in this cohort need further
evaluation.
Controversies still exist about performing nonoperative or
operative approaches in patients with esophageal perforations
because of their rarity and heterogeneity2,11. Successful manage-
ment of esophageal perforations in elderly patients also depends on
more complex factors. New, yet simple, salvage methods for elderly
patients with poorly reserved physical functions are still required
for some well-known surgical defects, such as suture breakdown
following direct repair of delayed perforations. Therefore, in this
study, we review data collected on elderly patients with esophagealdicine. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. (A) The diversion method was performed by circumferential ligation of the
cervical esophagus and diverting the T-tube drainage following reinforced repair of the
esophageal perforation and (B) practical conﬁguration of the diversion drainage.
H.-C. Liu et al.108perforations and try to improve the management of this condition
in this cohort.
2. Materials and methods
Patients with esophageal perforations were enrolled from
January 2001 to November 2012. All patients were aged 65 years or
older. Clinical data were retrospectively collected by reviewing the
patients' clinical charts and by telephone interviews. Perforations
caused by surgical anastomotic leaks and caustic-induced perfo-
rations were excluded in this study. All patients after being diag-
nosed with esophageal perforations had received empirical
treatments, including cessation of oral intake, parenteral nutri-
tional support, broad-spectrum antibiotics, ﬂuid resuscitation, and
multimodality operations if needed. Factors related to prognoses of
esophageal perforations were included for analyses. Thus, data on
clinical characteristics, diagnostic methods, causes of perforations,
perforation sites, time to treatment, and clinical outcomes were
included in this study. We deﬁned the “time to treatment of
esophageal perforation” as the duration from perforation-related
symptoms or signs to identiﬁcation of determinant treatments for
the disease. Although the duration between the documented time
of diagnosis and the deﬁnite treatments might vary from a couple
of minutes to about 1 hour, we considered this to be equal in clinical
practice when comparing subgroups.
A variety of surgical methods, including simple drainage, pri-
mary repair with or without diversion, resection and reconstruc-
tion, or combined applications, were considered with the aim of
maximal tissue preservation and deﬁnite management to save
patients. Tube thoracostomy was the only surgical management
used in the “simple drainage” method. Treatments by “primary
repair” included suture repair of the perforations using absorbable
stitches with (most) or without (for early and simple cases) rein-
forced coverage by the surrounding pleural or muscle ﬂaps. In this
group, in addition to primary repair of the perforation, some pa-
tients also received circumferential ligature of the cervical esoph-
agus and T-tube diversion (Fig. 1). For this method, we used one
absorbable 2e0 chromic catgut stitch to ligate the esophagus just
below the lower end of the T tube when pleural contaminationwas
serious and primary reinforced repair was thought not to be safe
enough. This procedure prevented downward dripping of infective
saliva to the perforation-related sites, which are considered as sites
susceptible to contamination. Some patients even received small-
caliber tube suction from the horizontal limb of the T tube for
adequate removal of saliva, which ensures cervical hygiene. The
diverting T tube would be subsequently removed by direct pull-out
traction after at least 6 weeks of observation or until the patients
became stable. The 2e0 catgut stitch would gradually lose its ten-
sile strength with time, enabling the sealed esophagus to open up
spontaneously, and if necessary direct endoscopy is performed to
restore the continuity of the gastrointestinal tract. This procedure
could avoid another operation to the patient. The procedure used in
this study was modiﬁed from that reported by Lee et al.12 The dif-
ference between this method and Lee et al's12 procedure is that our
method involves ligature of the esophagus alone below the lower
end of T tube, whereas Lee et al's12 procedure involves ligature of
the esophagus including the T tube. In Lee et al's12 procedure there
is the problem of saliva dripping downward shortly after surgery
due to the elastic opening of the T tube. However, our procedure
could prevent the saliva from dripping downward for a longer time.
Most of the analyses in this study used descriptive methods.
Statistical analyses of the subgroups were performed with the in-
dependent t test and the Chi-square test or Fisher's exact test for
continuous and categorical variables, respectively. The cutoff point
for comparison of treatment times was set as the mean time totreatment, which was rounded up to the nearest integer. One-sided
p< 0.05 was considered statistically signiﬁcant. Datawere collected
on a pro forma and subsequently entered into SPSS 10.0 software
(SPSS Inc., Chicago, IL, USA), which was used as the database for
statistically analysis. This study was approved by the Institutional
Review Board of Mackay Memorial Hospital.3. Results
A total of 61 elderly patients, 24 females and 37 males, were
eligible for this study. The average age of these patients was
71.4 years (range, 65e92 years). Various heterogeneous clinical
presentations were found after esophageal perforations, with
leukocytosis (white cell count > 10,000/microliter) and dysphagia
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nostic tools were used for diagnoses of esophageal perforations,
including esophagoscopy (36.1%), roentgenographic chest ﬁlm
(24.6%), diagnostic surgical exploration (14.8%), computer tomog-
raphy (13.1%), and esophagogram (13.1%). Among these, esoph-
agoscopywas themost effectivemethod to conﬁrm the diagnosis of
esophageal perforations.
Esophageal perforations are known to induce complex and
serious complications, including necrotizing fasciitis, mediastinitis,
peritonitis, serious infection, and multiple organic deteriorations.
In bacteriologic studies, alpha-hemolytic streptococcal infection
was found to be themost common infection. Heterogeneous causes
are responsible for esophageal perforations as different modalities
are used for treating them (Table 2). The median time to treatment
was 43 hours, with a mean of 47.6 ± 9.6 hours. Eight (13.1%) pa-
tients died of diseases. Thoracic and abdominal perforations
(p < 0.001) and treatment delays of >48 hours were two signiﬁcant
factors that contributed to the mortality of our patients. Among
different treatment methods used, primary repair for esophageal
perforations showed the best outcome. Besides, all 12 patients
treated by the new method (i.e., circumferential proximal ligation
of the cervical esophagus and T-tube diversion) survived and were
discharged without any major complications.4. Discussion
To the best of our knowledge, this is the ﬁrst study to explore
esophageal perforations in elderly patients alone. In addition to
heterogeneous presentations and the possibility of being confused
with other disorders3,6,13, early diagnosis of esophageal perfora-
tions in elderly patients continues to be difﬁcult due to decreased
functionality in many systems, which results in delayed reactions of
organic disorders14. The problems associatedwith themanagement
of this disease are limited experiences of most clinicians in treatingTable 1
Demographics of the patients.
Items Patients








Chest pain 17 (27.9)
Subcutaneous emphysema 16 (26.2)
Epigastralgia 11 (18.0)
Hematemesis 10 (16.4)
Neck pain 9 (14.8)
Shortness of breath 9 (14.8)




48 h 39 (63.9)
Alive/death 38/1
>48 h 22 (36.1)
Alive/death 15/7
Treatment methods n (death, %)
Nonoperative 27 (3, 11.1)
Drainage 7 (1, 14.2)
Primary repair and diversion 22 (2, 9.1)
Resectionb 5 (2, 40)
Data are presented as n (%) unless otherwise indicated.
*p ¼ 0.002.
a Multiple presentations are found in several patients.
b Including staged reconstruction.this disease, as this has a low incidence rate, and the complex
disease heterogeneity, from causes to treatments. The pre-
sentations of esophageal perforations may vary from mild neck or
chest pain and shortness of breaths to rapidly progressive sepsis
and shock. In this study, the most common clinical symptom was
dysphagia (47.5%) and the most common laboratory abnormality
identiﬁed was leukocytosis (54.1%), both of which were nonspeciﬁc
to esophageal perforations. By contrast, perforation-related symp-
toms, such as subcutaneous emphysema, were noted in only ~25%
of the cases in this series, which might explain the delayed
diagnosis.
The locations of esophageal perforations and the interval be-
tween perforation formation and diagnosis determine the prog-
nosis13,15. In this study, the right-sided thoracic perforations
appeared in more cases and were responsible for higher mortality
rates. From an anatomical viewpoint, the mediastinal solid organs,
(e.g., heart and aorta) are mainly located on the left side. The
mediastinum protects these organs by acting as a cushion, and
hence this side is associated with lower incidence rate and lesser
patient mortality. Although age was found not to inﬂuence treat-
ment outcome between young and elderly patients with severe
sepsis16, esophageal perforations in elderly patients (13.6%)
continue to be responsible for higher mortality, compared with a
previous work that analyzed 75 studies with 2971 patients
(11.9%)10. Because age decreases the immunity of elderly people17,
esophageal perforations can induce serious infection in these pa-
tients. The salivary organisms and leak of gastric ﬂuid into the
mediastinum result in fulminant inﬂammation and serious
emphysematous mediastinitis, which subsequently induces direct
contamination of the pleural cavity and disseminated sepsis. When
contamination continues to spread out, rapid physiological dete-
rioration will develop within a short period, which is the main
reason for the higher mortality in elderly patients18.
As noted in a previous study19, outcomes of esophageal perfo-
rations in this study also will depend on the duration between
diagnosis of perforation and treatment. Delayed treatments
>48 hours after perforation produced signiﬁcantly worse result
compared with those <48 hours. Compared with cervical perfora-
tions, the clinical courses of thoracic and abdominal perforations
were usually more rapid and serious, and thus, early and effective
diagnoses are necessary. In clinical practice, the presence of rapidly
progressive pleural effusion, pneumomediastinum, subcutaneous
emphysema, or hydropneumothorax on roentgenography may
imply the possibility of esophageal perforations. Among the speciﬁc
diagnostic tools, esophagoscopy, which provides direct visualiza-
tions of the lesions, appeared to provide the best diagnosis. Thus,
we suggest using esophagoscopy for diagnosis of esophageal per-
forations. However, it is preferred that esophagoscopy for esopha-
geal perforations is performed by experienced skillful professionals
because perforation-induced contracted mucosal folds frequently
cause false-negative checks. By contrast, esophagography, a good
tool for locating the perforations, is another alternative for diag-
nosis. However, the high viscosity of contrast medium often results
in a missed diagnosis. Although computer tomography could
evaluate the extents of perforation-related complications, it cannot
provide accurate information in early perforations for nonspeciﬁc
effusion and cases with inﬂammation, and sometimes confuse the
clinicians as simple empyema or mediastinitis.
Because functional reserves are decreased with age14, there are
still no standard rules for determination of treatment modalities,
surgical or nonsurgical, in elderly patients. For complicated perfo-
rations, aggressive medical treatments are mandatory while sur-
gical approaches can play an important role in deﬁnite control of
disseminated contamination10. Many surgical methods for esoph-
ageal perforations have already been reported3,4,10,18. However,
Table 2
Causes and locations of esophageal perforations.
Causes No. (no. of deaths, %) Cervical RT chest LT chest Bilateral Abdomen
Boerhaave's syndrome 9 (2, 22.2) 0 2 3 4 0
Foreign body 20 (2, 10.0) 13 4 2 0 1
Trauma 16 (1, 6.2) 13 3 0 0 0
Iatrogenic 16 (3, 18.8) 5 5 0 5 1
Total 61 (8, 13.1) 31 14 5 9 2
Mortality (%) 0 (0) 6 (42.9) 0 (0) 2 (22.2) 0 (0)
LT ¼ left side; RT ¼ right side.
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increase the length of hospital stay, morbidity, and mortality, even
up to 30% among the reconstruction cases11,15,19. Thus, conservative
managementmethods, such as empirical antibiotics and nutritional
support plus self-expandable covered metal stent, were suggested
previously18e21. However, surgical approaches are sometimes un-
avoidable for effective control of the disseminated diseases. In our
experience, extended surgery in elderly patients with profound
sepsis and unstable vital signs would worsen the existing condi-
tions, and thus, should be avoided as much as possible. By contrast,
a conservative operative method such as direct repair of the
perforation would be more successful to save elderly patients.
Primary repair of the esophagus was identiﬁed as the best
treatment option in this study. However, a well-known disadvan-
tage of this method is the postoperative suture breakdown, which
had been reported to be as high as 50% if the procedurewas delayed
beyond 24 hours22e24. Thus, additional salvage procedures with
exclusion or diverting techniques (EDTs) for delayed diagnosis had
been suggested3,10,25,26. EDTs could divert infective saliva and pre-
vent further disseminated contamination of the lower visceral
cavity. However, traditional EDTs had the limitation of either un-
able to provide a satisfactory result or requiring staged operations
to restore gastrointestinal continuity3,12,26. In this study, we used a
modiﬁed EDTmethod, which could overcome the limitations of the
traditional approach and avoid another staged operation. Although
our case number is small and further study is still warranted, we
suggest that it is a good option as a salvage procedure for compli-
cated perforations, especially in the elderly patients.
This study has some limitations, such as the small case number
and heterogeneous disease entities. Statistical analyses were also
retrospective, observational, and one armed, which make the
adjustment of the bias criteria inapplicable. However, the concepts
of early effective diagnosis, prompt management within 48 hours,
and alternatively diverting salvage methods reported in this study
are still valuable in clinical practices, although deﬁnite golden rules
still need longer and further scientiﬁc studies to support their
application.
In conclusion, early effective diagnoses and treatments are
important to reduce mortalities in elderly patients with esophageal
perforations. The new EDT method reported in this study could be
suggested as a salvage management for cases with complicated
esophageal perforations. However, further detailed studies are
warranted to treat such a heterogeneous and complicated disease.
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